Molecular Regulation of Cellular Senescence by MicroRNAs: Implications in Cancer and Age-Related Diseases.
Cellular senescence is a tumor suppressor response that acts as a barrier to cancer development and progression. In normal cells, diverse stimuli, including excessive mitogenic signaling, DNA damage or telomere shortening, trigger a senescence response characterized by stable growth arrest. Cellular senescence is orchestrated by tumor suppressor pathways, which have to be inactivated in order to impair the establishment of senescence and promote cancer. Consequently, by overcoming or bypassing this cellular response, cancer cells evade cell cycle checkpoint control leading to genomic instability and uncontrolled proliferation. MicroRNAs (MiRs) have emerged as essential factors contributing to or preventing cellular senescence. Here we detail the molecular mechanisms underlying the fine-tuning of cellular senescence signals by MiRs, and how the senescence response itself contributes to modulation of MiR expression, with a special focus on cancer and pathologies associated with aging.